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Inventor: Naohiro Kageyama, et al 
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Agent: Shizuo Sano 

1. Name of the Invention 
Electronic Still Camera 

Abstract 

Object of the Invention 

The object of the present invention is to provide an electronic 
still camera comprising an easy operational means to transfer 
captured images to a peripheral device such as a printer. 

Arrangement 

The electronic still camera in accordance with the present 
invention comprises a connector for a connecting cable which 
connects said electronic still camera to a printer and said connector 
further comprises a switch to detect the connecting cable attachment 
to the connector and when said connecting cable is attached to said 
connector, said electronic still camera unilaterally allows image data 
to be transmitted to the printer for printing operation regardless of 
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the image capturing or image playing mode manually set on the 
camera. 

2. Claim: 
We claim; 

1. An electronic still camera having a first operating mode in 
which an object image is captured and stored, a second operating 
mode in which the stored image is displayed, and a third operating 
mode in which the stored image is transmitted to a printer for 
printing through a detachable connecting cable and having means to 
manually switch between said first and second modes, comprising an 
attaching means to attach said connecting cable, a detecting means 
to detect the attachment of said connecting cable to said attaching 
means, and a operating mode setting means which switches the 
camera's operating mode to the third mode regardless of the 
manually set first or second operating mode when said detecting 
means detects the attachment of said connecting cable. ' 

2. An electronic still camera capable of storing captured images 
and transmitting said stored images to a peripheral device through a 
detachable connecting cable, comprising an attaching means to 
attach said connecting cable, a transmitting means which transmits 
the stored image via said attaching means, a detecting means which 
detects the attachment of said cable to said attaching means, a 
control means which always allows the transmitting means to 
transmit an image when said detecting means determines said cable 
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is attached and always prohibit said transmitting means from 
transmitting an image when said detecting means determines that the 
cable is not attached. 

3. Detailed Explanation of the Invention 
Technical Field 

The present invention generally relates to an electronic still 
camera and more particularly to an electronic still camera which is 
capable of transmitting captured images to a peripheral device. 

Background Art 

In conventional cameras, a captured image is stored in a flash 
type of memory or a card type of memory before it is reproduced 
and displayed on an display monitor built in said camera. Generally, 
in conventional cameras there is no printing device built in and said 
image must be transmitted to a peripheral printer to be printed and 
stored in a permanent form. 

Such a conventional electronic still camera normally comprises 
a connecting means to which a cable that connects said camera with 
a peripheral printing device and an operating part such as a dial 
which switches between an image capturing mode and a displaying 
mode, and/or a printing mode. A camera operator therefore must 
manually switch between the image capturing mode and the image 
displaying mode on said camera and connect a image transmitting 
cable to said connector and at the same time switch the operating 
mode to printing mode to print out the image. 
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Captured images are more commonly transmitted to a personal 
computer, with a recent model of electronic still camera, to be 
stored, displayed and to be printed or to be processed in various 
ways such as making composite images, the captured image , 
nevertheless, must be transmitted from the electronic still camera to 
a personal computer and the camera operator must switch the camera 
operating mode to an image transmitting mode. 

It is though much cumbersome for a camera operator to switch 
the camera operating mode in addition to attaching an image 
transmitting cable for just one operational purpose of transmitting 
image data to a peripheral device such as a printer or a personal 
computer. It is even further troublesome to detach the cable and in 
addition to switch the operating mode of the camera back to either 
the image capturing mode or the image display mode when the 
printing and other necessary operation is completed. Often such 
cumbersome operational mode switching process is overlooked and 
the next image capturing opportunity is wasted. 

Object of the Invention 

In view of such circumstances, the primary object of the present 
invention is to provide an electronic still camera in which the image 
transmitting operation to a printer or other peripheral devices is 
made easier. 

Disclosure of the Invention 
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To achieve above mentioned purpose, an electronic still camera 
in accordance with the present invention having a first operating 
mode in which a captured image is stored, a second operating mode 
in which the stored image is displayed, and a third operating mode 
in which the stored image is transmitted to a printer for printing 
through a detachable connecting cable and having means to manually 
switch said first and second modes inbetween, comprises an 
attaching means to attach said connecting cable, a detecting means 
to detect the attachment of said connecting cable to said attaching 
means, and a operating mode setting means which switches the 
camera's operating mode to the third mode regardless of the 
manually set first or second operating mode when said detecting 
means detects the attachment of said connecting cable. 

An operator of the electronic still camera in accordance with the 
present invention manually switches between a first image capturing 
mode and a second image display mode while a connecting cable is 
not attached to said connector of the camera, though once said 
connecting cable is attached, the operating mode is forcibly switched 
to a third operating mode regardless of the manually set first or 
second operating mode. With this default mode, the operator can 
instruct the camera to print the image having said image data 
transmitted to a peripheral printing device. As the connecting cable 
is detached from the camera's connector, the operating mode 
automatically returns to the first or second operating mode 
previously set. 
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The electronic still camera in accordance with the present 
invention having a storage means of the captured image, a 
detachable connecting cable to transmit the image data to a 
peripheral printing device for printing, comprises, to achieve the 
object described above, a connecting means of the cable, an image 
transmitting means through said cable connecting means, a detecting 
means which determines the cable attachment when the cable is 
attached to said connecting means, and a control means which 
always allows the image transfer means to transmit the image 
through said cable when the cable is attached to the connecting 
means and always prohibits the connecting means from transmitting 
the image to the peripheral device. 

Having an arrangement described above, the image transmission 
is invariably permitted when a cable is attached to the connecting 
means and is permitted only when the cable is attached to said 
connecting means. In other words, when a cable is attached to the 
connecting means, the camera operator can transfer the image data 
to a peripheral device at any time desired and if a cable is not 
attached to the connecting means, in other words, the electronic still 
camera in accordance with the present invention is not connected to 
a peripheral device, a useless operational process is barred without 
failure. 

Embodiments 

The present invention now will be described in greater detail, 
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with specific reference to the accompanying drawings which 
illustrate an embodiment and features of the present invention. 

Fig. 1 is a perspective rear view of an electronic still camera 1 
(hereinafter camera), in accordance with the present invention. The 
camera 1 comprises an image capturing optical system 21 at its front 
face, a viewfinder 22 on its back, a color liquid crystal display 
system 23 (hereinafter LCD), a main power switch SM, and two 
switches SI and S2 also on its back, a shutter release button 24 and 
an operational dial 25 on top, a card insert gate 26 on one side wall 
and a connector 27, on the other side wall, to which a cable 31 may 
be attached to connect the camera with a peripheral image printer 30 
for image printing. 

Camera 1 electronically captures an object image formed on its 
charge-coupled device (hereinafter CCD) by image capturing optical 
system 21. The captured image is stored on a memory card inserted 
through card insert gate 26. Switch S3 comprising said shutter 
release button 24 is turned ON when shutter release button 24 is 
pressed down. 

Camera 1 is equipped with three (3) operational modes; an 
image capturing mode in which an object image is captured and 
stored, an image reproducing mode in which the stored image is 
reproduced and displayed on LCD 23, and a printing mode in which 
the stored image is transmitted to printer 30 to be printed on paper. 
Two operating modes, the image capturing mode and the image 
reproducing mode can be set manually via switches SI and S2 by the 
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camera operator. Switch S3 initiates all the operating modes, 
starting the operation of image capturing, changing the displayed 
image in the reproduction mode, and beginning the printing of the 
transmitted image. 

Any one of specific image capturing operational modes, namely, 
a macro mode in which a close-up image can be captured, a portrait 
mode in which portrait of photographic subjects or normal 
photographic subjects can be captured more suitably or a sport mode 
in which a fast moving photographic subject can be captured may be 
selected and set by operational dial 25. 

Printer 30 is not connected to camera 1 at all times. When 
images are to be printed, the camera operator can connect them by 
connecting cable 31. Connector 27 comprises switch S4, not 
illustrated, which turns said connector on 27 when cable 31 is 
attached and turns it off when cable not attached. S4 is the switch to 
change the operational mode to the printing mode from either the 
image capturing mode or the image display mode. 

Fig. 2 is a schematic structural drawing of camera 1. Camera 1 
comprises an image capturing component 11, an image displaying 
component 12, an image storage component 13, an operational 
component 14, a connecting component 15 and a controlling 
component 10. Image capturing component 11 further comprises an 
image capturing optical system 21, a CCD which converts the light 
rays transmitted through the image capturing optical component into 
electric signals, an amplifier which amplifies output signals from 



the CCD, an A-to-D converter which converts the amplified analogue 
signals to digital signals, and a CCD driver which drives said CCD. 
Image displaying component 12 further comprises an LCD 23 which 
displays the reproduced images and an LCD driver which drives said 
LCD 23. 

Storage component 13 further comprises a memory card and a 
card driver which controls the data input and output operations. 
Operational component 14 further comprises switch SI, switch S2 
and switch S3 which is a built-in element of shutter release button 
24. Connecting component 15 further comprises connector 27 and 
switch S4 which is a built-in element of connector 27. 

Controlling component 10 further comprises a microprocessor 
which controls image processing and operational components of 
camera 1 described above. The operational control component 10, in 
practice, generates image signals, in the image capturing mode, 
processing the electric signals transmitted from image capturing 
component 11 and stores the image signals in storage component 13, 
and in image reproduction mode, it reads the image signals stored in 
said storage component 13 and transmits said signals to display 
component 12. And in the printing mode, operational control 10 
transmits the image signals to printer 30 through connecting 
component 15 and cable 31, reading the image signals from storage 
component 13. 

Control component 10 determines the operational mode to 
control in accordance with the signals transmitted from switches SI, 
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S2 of operational component and from switch S4 of connecting 
component 15. The operational status of switch 1, 2 and 4 are 
illustrated in Fig. 3. When and only when switch 4 is "OFF" or cable 
31 is not attached to connector 27, as shown in Fig. 3, settings of 
switch SI and S2 become effective. 

In case switches SI and S2 is altogether turned OFF, the camera 
operations are totally terminated. In this case, control component 10 
does not operate any component of camera 1. If switch SI is set to 
ON, the camera is set to the image capturing mode regardless of the 
status of switch S2. In the case wherein switch SI is OFF and switch 

52 is ON, the camera is set in the image reproduction mode. 

The operational mode of the camera is set to the image printing 
mode regardless of the status of switches SI and S2, if switch S4 is 
turned ON or cable 31 is attached to connector 27 and printer is 
connected to camera 1. As the status of switch S4 becomes OFF 
from above described ON status, the set operational mode of camera 
1 by switches SI and S2 becomes effective again. 

The operational flow of control component 10 is illustrated in 
Fig. 4. Firstly, the detecting means examines the status of switches 
SI to S4 (step #5) and determines whether switch S4 is turned ON 
or OFF (step #10). In case switch S4 is ON, then the status of switch 

53 is then examined (step #15). When switch S3 is turned ON, the 
control means start reading image data from storage component 13 
and transmits the data to connecting component 15 (step #20). The 
output data is transferred to printer 30 through cable 31 and printed 
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on a piece of paper. The operational step then returns to step #5. 

In case the status of switch S4 is determined to be OFF at 
operational step #10, the detecting means then examines the status 
of switch SI (step #25). In case switch SI is turned ON, the 
detecting means further examine and determines whether switch S3 
is ON or OFF(step #30). In case switch S3 is ON, the camera 
operation proceeds to image capturing operation (step #35) wherein 
image signals are generated from the output of image capturing 
component 11 and are stored in storage component 13. The image 
capturing operation is completed or switch S3 is not turned ON, the 
operational process returns to step #5. 

In the switch status examination step #25, if switch SI is 
determined to be OFF, detecting means examines the status of switch 
S2 and determines whether it is ON or OFF (step #40). If switch S2 
is OFF, the camera operational process returns to step #5. In case 
switch S2 is ON, the control means reads out the first image stored 
in storage component 13 and reproduces the image and displays on 
display component 12 (step #45). The detective means continues to 
examine the status of switch S3 (step #50) and if S3 is turned ON 
within a specific period of time, the control means reads out the 
next image stored in storage component 13 to reproduce and display 
on display component replacing the displaying image (step #55). The 
operational process then returns to step #50. If switch S3 is not 
turned ON at step #50 within the specific time span, the operational 
process of the camera returns to step #5. 
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Controlling component 10 examines the status of switches SI to 
S4 again at operational step #5 after a series of operations 
comprising image capturing, image displaying and image printing, 
and starts to operate camera 1 to capture, display and print images 
in accordance with the set switch status. In this repeated operational 
cycle, the status of switch S4 is detected and the priority is given to 
image printing process over image capturing and image display 
processes. 

The operational mode of electronic still camera 1 is set always 
on printing mode, as described above, if connecting cable 31 is 
attached to connector 27 and if the cable is not attached to the 
connector, then the operational mode of said camera can be set 
manually on either the image capturing or image displaying mode. 
The camera operator therefore, does not need to pay any attention to 
the mode set on the camera and can simply have the camera ready to 
print the image by connecting printer 30 with the cable. 

It is of course clear that the electronic still- camera, in 
accordance with the present invention, can be connected to a 
personal computer or other peripheral devices in order to display, 
process images for other than printing purposes though above 
described embodiment details the operational processes of image 
printing connecting a printer to the electronic still camera. The 
image data also can be stored in a peripheral large scale storage 
device by connecting said camera to such a storage device. In such 
cases described above, the image data transferring mode can be 
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simply set by connecting a cable to the connector of the camera. 
Effect of the Invention 

The electronic still camera, in accordance with claim 1, 
simplifies the camera operation of readying the camera for printing 
images by a least troublesome operation in which a camera user 
simply connect said camera to a peripheral printer. The camera user 
is not troubled by setting back the camera's operational mode to 
other than the printing mode because, by disconnecting the printer, 
the camera is set back to the original operating mode. Thus the 
camera in accordance with the present invention eliminates the 
chance of mistaken operational mode settings caused by the user's 
obliviousness 

The electronic still camera, in accordance with claim 2, is 
automatically set on a printing mode simply by attaching a cable to 
said camera wherein the stored images of the camera is allowed to 
be transferred to a peripheral device and therefore, regardless of the 
set operational mode, the camera can transmits image data to 
peripheral device. In addition, the image data transmission mode is 
only set when a cable is attached to the camera and therefore, if a 
peripheral device is not connected to the camera, a mistaken image 
data transmission is prevented without failure. This means the 
camera operator is not necessary to waste time in waiting for the 
completion of mistaken image data transmission operations. Such a 
simplified operational process in accordance with the present 
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invention is particularly effective when a considerable amount of 
image data must be transferred to peripheral devices. Also, when the 
camera is arranged to delete image data after the data transmission 
operation, erroneous image data deletion, caused by disconnected 
peripheral device, is entirely prevented. 

4. Brief Description of Drawings 

Fig. 1 is a perspective view of an electronic still camera which 
embodies the present invention, 

Fig. 2 is a schematic diagram of main structural components of 
the electronic still camera of Fig. 1, 

Fig. 3 is a schematic diagram which illustrates correlations of 
switch settings of the electronic still camera of Fig. 2, 

Fig. 4 is a schematic operational flow diagram of the electronic 
still camera in accordance with the present invention illustrating 
operational relations of image capturing, image displaying and 
image printing processes. 

5. Nomenclature 

I Electronic still camera 

10 Controlling component (comprising a operational mode 
setting means, image date transmitting means and operation control 
means) 

II Image capturing component 
12 Image displaying means 
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